Chemical modification of horseradish peroxidase. Preparation and characterization of tracer enzymes with different isoelectric points.
Horseradish peroxidase (HRP), a plant glycoprotein with a molecular weight of 40,000 D and a molecular radius (ae) of 30 A, has been modified chemically to prepare tracer molecules with different molecular charge. Modification of free carboxyl groups on the enzyme is achieved by carbodiimide activation and subsequent reaction of activated carboxyl groups with a nucleophile; uncharged groups or radicals containing additional positively charged moieties are introduced into the protein molecule resulting in an increased net positive charge of the tracer. Amino groups in the protein molecule are modified by acetylation or succinylation; this reaction will increase the net negative charge of the enzyme by either introducing an uncharged group or an additional carboxyl radical. The tracer molecules so obtained are then characterized in terms of molecular size and charge by column chromatography and isoelectric focusing respectively. The enzymatic activity as measured by 3,3'-diaminobenzidine reaction, the pH optimum and the absorption spectra for the modified enzymes remain virtually unchanged.